
November 17 ,  1975 

D r  . Giuseppe Benagiano 
Human Reproduction Uni t  
World Heal th  Organizat ion 
1211 Geneva 27, Switzer land 

Dear D r .  Benagiano, 

A s  you know I have been prepar ing  an  assessment of t h e  c u r r e n t  s t a t u s  
of t o x i c i t y  c o n t r o l  s t u d i e s  on t h e  Alza e r o d i b l e  implant systemso I a m  happy 
t o  submit t h i s  interim r e p o r t  a t  t h e  r eques t  of Dr. Edward E. Sc 'mi t t  of Alza 
Research. 

Dr. Schmitt  h a s  g iven  m e  ex tens ive  propr iecary  i n f o r n a t i o n  concerning 
the e r o d i b l e  no re th i s t e rone  implant system and has  d iscussed  with m e  i n  d e t a i l  
the n a t u r e  of t h e  e ros ion  products.  I have n o t  seen,  nor  d i d  I consider  i t  
necessary a t  t h i s  s t a g e  t o  review, the  o r i g i n a l  l abo ra to ry  d a t a  on which t h e  
p re sen t  p i c t u r e  of t h e  chemical process  of e ros ion  is  based. However, D r .  S c h m i t t  
d i d  g i v e  m e  a most d e t a i l e d  account of t h e  chemical n a t u r e  of t h e  products  
and t h e i r  q u a n t i t a t i v e  d i s t r i b u t i o n  under va r ious  condi t ions  They appear  t o  
have made a very  w i s e  choice indeed i n  their  s e l e c t i o n  of c o n s t i t u e n t s  as 
being a p r i o r i  most u n l i k e l y  t o  p re sen t  s i g n i f i c a n t  t o x i c i t y  problems. 

I have a l s o  reviewed a pathology s tudy  t h a t  they have conducted t o  d a t e  
and t h e i r  d e s c r i p t i o n s  of t h e  f a t e  of implants  i n  experimental  animals,  I 
believe t h a t  o t h e r  expe r t s  can  r e a d i l y  b e  found who would have more experience 
wi th  convent ional  tox ic i ty-pa thologica l  s t u d i e s  and might be  a b l e  t o  uncover 
problems t h a t  w e r e  n o t  ev iden t  t o  me.  Although a s l i g h t  inflammatory r e a c t i o n  
and connect ive t i s s u e  incapsu la t ion  has  been noted with some implants ,  t h e s e  
r e a c t i o n s  are most u n l i k e l y  t o  be  avoidable  with any implant a t  a l l  and do 
n o t  appear t o  pose any s i g n i f i c a n t  problem t h a t  would h inder  t h e  f u r t h e r  
development of t h i s  t he rapeu t i c  approach on t h e  b a s i s  of t he  p re sen t  evidence. 
Needless t o  say,  such s t u d i e s  w i l l  eventua l ly  have t o  be conducted over ve ry  
much longer  pa r iods  of t i m e  and wi th  human s u b j e c t s  i n  o rde r  t o  erase any 
conceivable  doubt. There would appear t o  b e  no inpediment on t h e  b a s i s  of t h e  
s t u d i e s  so  f a r  t o  proceeding wi th  c l i n i c a l  t r i a l s  on hunan sub jec t s .  

I have o f fe red  D r .  Schmitt  a l i s t  of suggested s t u d i e s  t h a t  I be l i eve  
should be c a r e f u l l y  s tud ied  f o r  s e l e c t i o n  of t h e  h ighes t  p r i o r i t y  i t e m s  f o r  
f u r t h e r  inves  t i g  a t ion . They i n c  lude : 

1. The whole area of low-level chronic  t o x i c i t y  i n  mutagenesis and 
t e ra togenes i s  regimes. This  must be  proposed as a gene ra l  precaut ionar:  
measure i n  view of t h e  scope of intended a p p l i c a t i o n  of t he  systems, 
r a t h e r  than because t h e r e  is  any manifest  susp ic ion  on the  b a s i s  of 
c u r r e n t  evidence. Pro tocols  f o r  t hese  kinds of s t u d i e s  are a l r eady  
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2. 

s u f f i c i e n t l y  wel l  c r y s t a l l i z e d  t o  be gene ra l ly  accepted. They would 
inc lude  dominant l e t h a l  mutation assay  i n  mice, i n  v i t r o  b a c t e r i a l  
mutagenesis and hos t-mediated b a c t e r i a l  mutagenesis, i n a c t i v a t i o n  of 
DNA and of b a c t e r i a l  phage i n  v i t r o  and t e r a t o l o g y  s t u d i e s  on a few 
l abora to ry  mammals .  The test reagents  f o r  t h e s e  s t u d i e s  should be 
chosen s o  as t o  g ive  a very  l a r g e  s c a l e  a m p l i f i c a t i o n  of p o t e n t i a l  
t o x i c i t y  and we  d i scussed  such measures as t h e  u s e  of f i n a l l y  d iv ided  
polymer-hormone complexes; i n j e c t i o n s  wi th  t h e  known oligomers; and 
wi th  some of t h e  o t h e r  known degradat ion products  of t h e  polymer. 

-- 

--, 

I d i d  n o t  as y e t  see s p e c i f i c  documentation of pure ly  chemical s t u d i e s  
on t h e  p o s s i b l e  i n t e r a c t i o n  of t h e  s t e r o i d s  w i t h  t h e  polymer as may 
occur dur ing  t h e  f a b r i c a t i o n  of t h e  implant. This should inc lude  
cons ide ra t ion  of a l l  of t h e  process s t e p s  t h a t  w i l l  be used i n  t h e  
f i n a l  manufacture. There is  a t h e o r e t i c a l  p o s s i b i l i t y  of t h e  occurrence 
of a s m a l l  percentage of new chemical complexes between polymer 
c o n s t i t u e n t s  and s t e r o i d  and it would be important  t o  i s o l a t e  and 
i d e n t i f y  such complexes i n  order t o  permit a more aggres s ive  a n a l y s i s  
of t h e i r  p o t e n t i a l  t o x i c i t y  . 

Simi la r ly ,  more s t u d i e s  of t h e  p o t e n t i a l  chemical r e a c t i o n s  between t h e  
polymer c o n s t i t u e n t s  and amino a c i d s  and o the r  body f l u i d  c o n s t i t u e n t s  should be 
conducted a t  a pure ly  chemical level, ,  n o t  withstanding t h e  ev ident  l a c k  of 
t o x i c i t y  of t h e  systems as s tud ied  empi r i ca l ly  s o  f a r ,  

The ques t ion  of h a b g e n i c i t y  of t h e  implant materials and t h e  p o s s i b i l i t y  of 
occas iona l  i d i o s y n c r a t i c  s e n s i t i v i t y  t o  them h a s  no t  so f a r  as I know been addressel 
If such r e a c t i o n s  do appear - as may w e l l  be conceivable  a f t e r  repea ted  and 
perhaps i n t e r r u p t e d  implanta t ions  - t h i s  w i l l  no t  n e c e s s a r i l y  v i t i a t e  t h e  use  of 
t h e  systems bu t  may r e q u i r e  t h e  development of skin  t e s t i n g  o r  o the r  d i agnos t i c  
procedures t o  i d e n t i f y  such s e n s i t i v i t y .  In a r e l a t e d  v e i n  I would u rge  t h a t  blood 
c l o t t i n g  and p l a t e l e t  func t ion  s t u d i e s  b e  included i n  f u r t h e r  hematological a n a l y s i  

More c l o s e l y  connected wi th  t h e  the rapeu t i c  e f f i c a c y  than  wi th  t h e  s a f e t y  of 
t h e  implants,  I would recommend f u r t h e r  s t u d i e s  on: (1) tae precondi t ion ing  of 
implants by emersion i n  water s o  t h a t  they are a v a i l a b l e  f o r  immediate i n i t i a t i o n  
of release, and (2) more d e t a i l e d  s t u d i e s  on t h e  t e rmina l  rate of release of 
hormone a t  the  end of t h e  l i f e - t ime  of t h e  implant - a s t a g e  which is d e a l t  wi th  
only by a r a t h e r  shaky e x t r a p o l a t i o n  a t  t h i s  t i m e .  To conduct t hese  s t u d i e s  i t  w i l l  
be necessary t o  use  t r ace r - l abe l l ed  agents  and t o  make d i r e c t  ana lyses  f o r  t h e  
blood l e v e l s  and metabol ic  d i s p o s i t i o n  of t h e  agent and of t h e  implant material. 

Not wi ths tanding ,  t h e s e  c r i t i c a l  cons ide ra t ions  which w i l l  have t o  be pursued 
i n  unusual  d e t a i l  because of t h e  enormous p o t e n t i a l  and equa l ly  enormous range of 
s u b j e c t s  a t  r i s k ,  t h e  approach does indeed t o  be a most promising one and I 
would judge deserves  cont inuing  a t t e n t i o n  by WHO. I would be happy t o  cont inue  i n  
a consu l t ing  r o l e  on t h i s  p r o j e c t  and be l i eve  t h a t  I can c o n t r i b u t e  t o  a continuing 
c r i t i c a l  eva lua t ion  of t h e  t h e r a p e u t i c  systems. However, I b e l i e v e  i t  important 
t h a t  I p lace  on t h e  record t h a t  I have a long h i s t o r y  of personal  a s s o c i a t i o n  with 
Dr. Alejandro Za f fa ron i  and t h a t  f o r  t h i s  reason a lone  i t  would be  inappropr i a t e  
f o r  m e  t o  b e  i n  a c r i t i c a l  ad jud ica to ry  r o l e  wi th  r e s p e c t  t o  WHO'S continued 
investment i n  t h i s  p a r t i c u l a r  d i r e c t i o n .  

S incere ly  yours  , 

cc: Dr. Edward E. Schmitt 
Joshua Lederberg 
ProEessor or' Genetics 


